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(54) Printer 

(57) In a printer, a body cover is reclosably attached 
to a printer body 10. A fixed blade 14 and a movable 
blade 42 are attached to the printer body 10 and the 
body cover 20, respectively. The movable blade 42 is 



superposed on the fixed blade 1 4 when moved toward 
the fixed blade. Thus, a paper jam can quickly be 
cleared. Moreover, paper can be cut well. 
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Description 

BACKGROUND OF THE INVENTION 
1 . Field of the Invention 

[0001] The present invention generally relates to a 
small printer used with, for example, an electronic cash 
register of a POS (Point Of Sale) system, and more par- 
ticularly, to techniques of enabling the printer to easily 
and quickly clearing a paper jam occurred in a separate 
type paper cutter mechanism that comprises a printer- 
body-side part and a movable-cover-side part, which 
are separated from each other. 



2. Description of the Related Art 

[0002] Generally, the printer of the electronic cash 
register is configured so that paper is fed out of a roll 
thereof and then data is printed on the paper on a paper 
conveying path by a thermal head, and that subse- 
quently, the paper is cut off and discharged as a receipt. 
In recent years, a printer of the type, in which a cover for 
opening and closing a paper accommodating portion is 
rotatably attached to a printer body having a printing 
mechanism and the paper accommodating portion, has 
been brought into the mainstream of the printer of the 
electronic cash register. An example of a paper cutter 
mechanism provided in the printer of such a type is a 
separate press-cutting type paper cutter mechanism, in 
which each of a fixed blade and a movable blade is con- 
stituted by a plate-like blade and in which the fixed blade 
is provided in a cover side and the movable blade is pro- 
vided in a printer body. This separate type cutter mech- 
anism is such that the fixed blade faces the movable 
blade across the paper conveying path in a normal 
state, in which the cover is closed, that the movable 
blade is caused to perform reciprocating motion 
between the printer body and the cover, at which the 
fixed blade is placed, and that both the blades cut the 
paper in cooperation with each other by superposing 
the movable blade on the fixed blade when the movable 
blade moves to the cover. In this case, it is preferable for 
cutting the paper smoothly that the movable blade is 
superposed on a downstream side of the paper convey- 
ing path with respect to the fixed blade. Furthermore, 
generally, other press-cutting cutters (for instance, a 
paper cutter for use in an office) are configured in such 
a manner. 

[0003] In the case of the separate type cutter mech- 
anism, the movable blade is provided in the printer body. 
Thus, naturally, a drive mechanism (such as a motor or 
a reduction gear) for driving this movable blade is also 
provided in the printer body. Therefore, such a separate 
type cutter mechanism is advantageous in preventing 
occurrences of drawbacks, which would be caused in 
the case of providing the movable blade in the cover, 
that is, drawbacks that the weight of the cover is 



increased, and that wiring becomes complex. Mean- 
while, in the cutter mechanism adapted to cut paper by 
using a plate-like fixed blade and a plate-like movable 
blade, a paper jam, by which paper is put between the 
5 two blades, may occur, and the movable blade may be 
locked by being simultaneously superposed onto the 
fixed blade. Although a paper jam can be cleared by 
opening the cover, the movable blade superposed onto 
the fixed blade prevents the cover from opening. Thus, 
10 the cover cannot be opened. Therefore, to solve a paper 
jam, the printer is forced to return the movable blade to 
a home position during the paper is put between both 
the blades. To that end, a user is forced to perform, for 
instance, a troublesome operation of manually rotating 
15 a pinion of a drive motor for the movable blade and a 
reduction gear in a direction, in which the movable blade 
is moved back to the printer body. 

Rl IMMARY OF THE IN VENTION 

[0004] The present invention has been made to 
solve the above problem, and therefore an object of the 
present invention is to provide a printer which can easily 
and quickly clear a paper jam occurring in a separate 
25 type cutter mechanism. 

[0005] According to the present invention, there is 
provided a printer that comprises a printer body, which 
has a paper accommodating portion, a paper conveying 
path, and a printing mechanism for printing data on 
30 paper conveyed on the paper conveying path, a body 
cover rotatably and disengageably attached to the 
printer body in such a manner as to close the paper 
accommodating portion, and.a paper cutter mechanism 
for cutting paper on the paper conveying path at the 
35 downstream side of the printing mechanism. In this 
printer, the paper cutter mechanism comprises a fixed 
blade provided in the printer body, a movable blade pro- 
vided on the body cover so as to face the fixed blade 
across the paper conveying path when the body cover is 
40 closed, and to be able to perform reciprocating motions 
with respect to the fixed blade, and to cut paper in coop- 
eration with the fixed blade by being superposed on the 
fixed blade when moved toward the fixed blade, and 
drive means for causing the movable blade to perform 
45 reciprocating motions. 

[0006] According to the printer of the aforemen- 
tioned configuration, paper is accommodated in the 
paper accommodating portion by opening the body 
cover. Thereafter, when the body cover is closed and 
so engaged with the printer body, the printer is put into a 
ready state. During the printer is working, a fundamen- 
tal operation is performed as follows. That is, the paper 
accommodated in the paper accommodating portion is 
conveyed on the paper conveying path. Halfway through 
55 the conveyance, the printing mechanism prints data on 
the paper. Upon completion of printing, the movable 
blade moves toward the fixed blade side. Then, the 
printing paper is cut by using both the blades. Upon 
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completion of cutting, the movable blade is moved back 
and returned to the initial position thereof. 
[0007] Meanwhile, according to the present inven- 
tion, in the case that a paper jam, by which the paper is 
put between both the blades, occurs when the paper is 5 
cut (or when the movable blade moves toward or back 
from the fixed blade), the paper jam can be cleared by 
opening the body cover having the movable blade. That 
is, the movable blade is superposed on the fixed blade 
when moved toward the fixed blade. This prevents ttie w 
movable blade from abutting against the fixed blade 
when the body cover is opened, and from hindering an 
opening operation of the body cover. Consequently, a 
paper jam clearing operation can quickly be performed 
by opening the body cover and removing a jammed part 15 
of the paper. 

[0008] Further, the paper having passed through 
the paper cutter mechanism is not under tension but is 
in a free state. In contrast, the paper placed on the 
downstream portion of the paper cutter mechanism is 20 
under tension caused by the printing mechanism or the 
subsequent portion of the paper. Incidentally, the paper 
is fixed under tension at the fixed blade side by super- 
posing the movable blade at the downstream of the 
fixed blade. Conversely, the paper is in a free state at 25 
the movable blade side. Thus, the paper is cut well. 
Consequently, there is no fear that a cut-sheet is dam- 
aged. In contrast with this, in the case of employing the 
configuration in which the movable blade is superposed 
at the upstream of the fixed blade, the paper held under 30 
tension may interfere with the movable blade. Further, 
the paper on a fixed-blade side portion of the path may 
be insecurely fixed thereto. Thus, the movement of the 
movable blade may cause the fixed-blade-side paper to 
move. Consequently, the cutter mechanism employing 35 
this configuration is relatively inferior in the degree how 
well it cuts the paper. Moreover, the movable blade may 
damage and streak the paper. 

[0009] Furthermore, preferably, an embodiment of 
the printer according to the present invention, a fixe- 40 
blade cover is provided in the printer body in such a 
manner as to face the rotating end portion of the body 
cover, which is in a closed state, and to cover the fixed 
blade when the body cover is in an opened state. This 
embodiment prevents the fixed blade from being 45 
touched in a state in which the body cover is opened. 
This is an effective safety measure, especially, when the 
paper is accommodated in the paper accommodating, 
portion. Moreover, in this embodiment, preferably, this 
fixed-blade cover does not interfere with the body cover so 
when the body cover is engaged with or disengaged 
therefrom. To that end, it is sufficient that the fixed blade 
is enabled to retreat from the rotating end portion of the 
body cover in such a way as to allow an disengaging 
motion of the body cover with respect to the printer 55 
body. 

[0010] Additionally, preferably, an embodiment of 
the printer of the present invention includes a locking 



mechanism tot locking the fixed-blade cover at a posi- 
tion, at which the fixed-blade cover covers the fixed 
blade, and at a predetermined position that is opposite 
to the rotating end portion of the body cover. Conse- 
quently, even in the case that the fixed-blade cover is 
touched when the body cover is opened, the fixed-blade 
cover does not move. Thus, safety is ensured. On the 
other hand, in the case that the printer is in an opera- 
tional state in which the body cover is closed, the immo- 
bile state of the fixed-blade cover is maintained. 
[0011] Further, preferably, an embodiment of the 
printer of the present invention includes cover opening 
means for enabling the body cover to open by canceling 
an engaged state, in which the body cover engages with 
the printer body, is provided in the printer body. Moreo- 
ver, the printer is adapted so that when the cover open- 
ing means is operated, the fixed blade operates 
together therewith and retreats from the rotating end 
portion of the body cover. According to this embodi- 
ment, when the cover opening means is operated, the 
fixed blade operates together therewith and retreats 
from the rotating end portion of the body covet. Further- 
more, the engaged state, in which the body cover 
engages with the printer body, of the body cover is can- 
celed. Thus, the body cover can smoothly be opened by 
a single operation. Preferably, the cover opening- means 
is, for instance, a lever to be pushed in a direction, in 
which the fixed-blade cover retreats. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] 

FIG. 1 is a right-hand side view illustrating a state, 
in which a body cover is closed, of a printer that is 
an embodiment of the present invention; 
FIG. 2 is a left-hand side view of the printer. 
FIG. 3 is a right-hand side view illustrating an oper- 
ation of opening the body cover of the printer that is 
the embodiment of the present invention; 
FIG. 4 is a left-side view of the printer shown in FIG. 
3; 

FIG. 5 is a right-hand side view illustrating a state, 
in which the body cover is opened, of the printer 
that is the embodiment of the present invention; 
FIG. 6 is a left-side view of the printer shown in FIG. 
5; 

FIG. 7 is a right-hand side view Illustrating a state, 
in which the body cover is opened and a fixed-blade 
cover covers a fixed blade, of the printer that is the 
embodiment of the present invention; 
FIG. 8 is a left-side view of the printer shown in FIG. 
7; and 

FIG. 9 is a plan view illustrating a movable-blade 
unit provided in the printer that is the embodiment 
of the present invention. 
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DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0013] Hereinafter, an embodiment of the present 
invention will be described with reference to the accom- 
panying drawings. 

A. Configuration of the Printer 

[001 4] FIGS. 1 and 2 are a right-hand side view and 
a left-hand side view of the entire printer, which is a first 
embodiment of the present invention, respectively. This 
printer is a small printer for use with an electronic cash 
register, and has a printer body 1 0 and a body cover 20. 
FIGS. 1 and 2 illustrate a state in which the body cover 
20 is closed. FIGS. 3, 5, and 7 are right-hand side views 
illustrating the process of an operation of gradually 
opening the body cover 20, in this order. FIGS. 4, 6, and 
8 are left-hand side views respectively corresponding to 
FIGS. 3, 5, and 7. A paper cutter mechanism provided 
in the printer is of the separate type, in which a fixed 
blade is disposed in the printer body 10, and in which a 
movable blade is placed in the body cover 20. In the 
printer according to this embodiment, operations of 
printing data on paper, conveying paper, and moving the 
movable blade are controlled by a printer control portion 
(not shown) constituted by a microcomputer. 
[001 5] The printer body 1 0 is mainly composed of a 
box-like frame 1 1 having lateral side plates 11 a. A paper 
accommodating portion 12 constituted by the side 
plates 11a and a bottom portion plate 1 1b is provided in 
the frame 11. Thermal paper S stored in a roll-like form 
is accommodated in this paper accommodating portion 
12. The paper S is accommodated so that the leading 
end portion thereof is drawn from the bottom side to the 
front side (that is, the left-hand side, as viewed in FIGS. 
1, 3, 5, and 7, and the right-hand side, as viewed in 
FIGS. 2, 4, 6, and 8). The body cover 20 has an end por- 
tion hinge-connected to the upper rear portion of the 
frame 11, and is rotatably attached to the frame 11 in 
such a way as to close the paper accommodating por- 
tion 12. 

[0016] The front end portion of the frame 1 1 is pro- 
vided with a thermal head 13 extending in lateral direc- 
tions (that is, in FIGS. 1 to 8, in directions that are 
normal to both sides of the paper on which the drawings 
are drawn). A plate-like fixed blade 14 is provided above 
and in parallel with the thermal, head 13. As illustrated 
in FIGS. 5 and 6, this fixed blade 14 is fixed to a plate 
portion 1 1c formed at the front end portion of the frame 
11 in such a manner as to be slightly frontwardiy and 
downwardly inclined. The rear edge of this fixed blade 

14 constitutes a blade portion 14a. A fixed-blade cover 

1 5 for covering over the fixed blade 1 4 is provided in the 
frame 1 1 in such a manner as to face the front end por- 
tion (or rotating end portion) of the body cover 20, which 
is in the closed state. 

[0017] The body cover 20 is constructed by inte- 
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grally forming a top plate 20a, which covers over the 
paper accommodating portion 12 of the frame 11, and 
lateral side plates 20b, which extend vertically down- 
wardly from the top plate 20a, with one another. Each of 

5 the side plates 20b is hinge-connected to the frame 1 1 . 
A hook 21 is formed at the front end portion of each of 
the lateral side plates 20b of the body cover 20. The 
body cover 20 maintains the closed state thereof by 
engaging each of the hooks 21 with a hook 16 formed 

70 on the fixed-blade cover 1 5. 

[0018] A platen roller 30 laterally extending is rotat- 
ably supported by the front end portions of the side 
plates 20b of the body cover 20. Both ends of the shaft 
of this platen roller 30 outwardly project from the side 

15 plates 20b. At the right-hand projecting end thereof, a 
driven gear (not shown) is coaxially fixed. As illustrated 
in FIG. 1, a platen drive motor 31 is fixed inside the 
right-hand side plate 11a of the frame 11. The drive 
shaft of this motor 31 penetrates the side plates 1 1a. A 

20 pinion 32 is attached to each of the projected ends of 
this drive shaft. Further, an intermediate gear train (not 
shown), connected to the pinion 32, for transmitting the 
driving force of the platen drive motor 31 to the platen 
roller 30 is disposed outside the right-hand side plate 

25 11a. Furthermore, when the body cover 20 is closed, 
the platen roller 30 is pressed into contact with the ther- 
mal head 13 by appropriate pressure. Moreover, the 
driven gear meshes with the most downstream gear of 
the intermediate train. In this embodiment, the printing 

30 mechanism consists of the thermal head 13 and the 
platen roller 30. 

[001 9] A movable blade unit 40 for cutting the paper 
in cooperation with the fixed blade 14 is provided on the 
back surface of the body cover 20. As illustrated in FIG. 

35 9, this movable blade unit 40 consists of a support plate 
41, a nearly-T-shaped movable blade 42 incorporated 
into the support plate 41 in such a manner as to be able 
to perform a back- and -forth reciprocating motion (in lat- 
eral directions, as viewed in FIG. 9), a plate spring 43 for 

40 providing a cutting pressure to the movable blade 42, a 
drive mechanism 50 for causing the movable blade 42 
to perform reciprocating motions, and a home position 
sensor 45 for detecting whether or not the movable 
blade 42 is at the home position. The support plate 41, 

45 the movable blade 42, and the plate spring 43 are 
stacked in this order. The support plate 41 is fixed to the 
body cover 20 in a state in which the movable blade 42 
and the plate spring 43 are put between the support 
plate 41 and the body cover 20. Incidentally, FIG. 9 illus- 

50 trates a state in which the movable blade 42 is at the 
home position that is a most retreated position thereof 
from the fixed blade 14. 

[0020] The movable blade 42 has a front end edge 
constituting the blade portion 42a, which is shaped like 
55 a laterally symmetrical character "V" and forwardly pro- 
truded so that the degree of protrusion increases toward 
both ends away from the central part thereof, so as to 
realize smooth paper cutting. Further, a concave portion 
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42b is formed in the central part of the blade portion 42a 
as a recess for leaving an uncut part of the paper S and 
bringing this uncut part into a state in which this part is 
connected to the subsequent part of the paper S. In the 
case of completely cutting off the printed part of the 5 
paper S, it is unnecessary to form this concave portion 
42b. A guide piece 42c, which gets on the fixed blade 
even when the movable blade 42 is at the home posi- 
tion, is formed at each of both front end portions of the 
movable blade 42 in such a manner as to forwardly w 
project therefrom. These guide pieces 42c preliminarily 
get on the fixed blade 14, so that the blade portion 42a 
of the movable blade 42 is smoothly superposed on the 
fixed blade 14. An elongated hole extending in the front 
and rear direction is formed just behind the concave 75 
portion 42b. Furthermore, at the rear end portion 
thereof, a first guide pin 48A protruding toward the sup- 
port plate 41 is provided. Moreover, a second guide pin 
47A provided in such a manner as to project therefrom 
is inserted into the elongated hole 47. The first guide pin 20 
48A is inserted into an elongated hole 48, which is 
formed in the support plate 41 and extends in the front 
and rear directions. The back-and-forth reciprocating 
motions of the movable blade 42 is guided by the com- 
bination of the elongated hole 47, the guide pin 47A, the 2 5 
elongated hole 48, and the guide pin 48A. 
[0021] The plate spring 43 is operative to push the 
movable blade 42 against the support plate 41 so that 
the blade portion 42a of the movable blade 42 is super- 
posed on the fixed blade 1 4 by an appropriate pressure. 30 
Both end portions of the plate spring 43, which 
traverses a slightly back of the blade portion 42a, are 
fixed to the support plate 41. Incidentally, the resilient 
force of the plate spring 43 does not restrict the recipro- 
cating motion of the movable blade 42. 35 
[0022] The drive mechanism 50 is composed of the 
movable drive motor 51, which is controlled by the 
printer control portion, and a worm gear consisting of a 
worm wheel 52 and a worm 53. The worm wheel 52 is 
placed under the support plate 41. The worm 53 pro- 40 
vided on the drive shaft of the movable drive motor 
meshes with this worm wheel 52. A cam pin 55 protrud- 
ing toward the movable blade 42 is formed at a prede- 
termined eccentric part of the worm wheel 52. This cam 
pin 55 is inserted into an elongated hole 56, which is 45 
formed on the movable blade 42 and laterally extends. 
[0023] According to the aforementioned drive 
mechanism 50, when the movable blade drive motor 51 
operates and the worm wheel 52 is rotated in a direc- 
tion, the cam pin 55 rotates and moves back and forth, so 
Thus, the movable blade 42 perform back-and-forth 
reciprocating motions. When the cam pint is at the rear- 
most position thereof, the movable blade 42 is at the 
home position. When the cam pin 55 is at the frontmost 
position, the movable blade 42 reaches a cutting posi- 55 
tion at which the blade portion 42a of the front edge is 
superposed on the fixed blade 14. 
[0024] The home position sensor 45 detects a state 



in which the movable blade 42 is at the home position. 
This sensor 45 is attached to the support plate 41 . A tilt- 
ing switch 45a is brought into contact with and pushed 
by the outer peripheral surface of the cam portion 52a of 
the worm wheel 52, so that the switch is ON. Further, 
when a notch 52b formed in the cam portion 52a 
reaches the switch 45a, the switch is OFF. During the 
worm wheel 52 rotates and the movable blade 42 is 
caused to perform reciprocating motions, the switch of 
the home position sensor 45 is ON. When the movable 
blade 42 is at the home position, the switch is OFF. 
Thus, this sensor detects the state of the movable blade 
42. 

[0025] The movable blade 42 is usually placed at 
the home position. When the body cover 20 is closed, 
the blade portion 42a of the movable blade 42 is a little 
away from the blade portion 14a of the fixed blade 14. 
The guide piece 42c of the movable blade 42 gets on 
both ends of the fixed blade 14. The leading end portion 
of the paper S accommodated in the paper accommo- 
dating portion 12 of the frame 11 is put between the 
thermal head 13 and the platen roller 30 when the body 
cover 20 is closed. Thus, this portion of the paper S 
passes through between the fixed blade 14 and the 
movable blade 42 and is then ejected from the paper 
exit between the body cover 20 and the fixed-blade 
cover 15. This path is a conveying path for conveying 
the paper S. The platen roller 30 rotates in a direction of 
an arrow F shown in FIGS. 1 and 2, so that the paper S 
is conveyed on the conveying path by friction between 
the platen roller 30 and the thermal head 13. When the 
movable blade 42 goes toward the fixed blade 14, the 
blade portion 42a is superposed on the fixed blade 14 
when moved toward the fixed blade 14. Thus, the blade 
portion 42a cuts the paper on the paper conveying path 
in cooperation with the fixed blade 1 4. 
[0026] Further, although not shown, the frame 11 
has a cover open-state sensor for detecting whether or 
not the body cover 20 is opened. Signals outputted from 
these sensors are supplied to the printer control portion, 
which controls the movable blade drive motor 45 so that 
the movable blade 42 performs reciprocating motions 
only when the body cover 20 is closed. Further, the 
printer control portion controls the movable blade drive 
motor 45 so that the movable blade 42 returns to the 
home position when the body cover 20 is opened and 
the movable blade 42 is not at the home position. 
[0027] Next, the mounting structure for mounting 
the fixed-blade cover 15 onto the frame 11, and the 
engaging/disengaging mechanism for engaging the 
body cover 20 with and disengaging the body cover 20 
from the printer body 10 are described hereinbelow. 
[0028] As shown in FIGS. 1 and 2, a rotation shaft 
17 extending laterally is spanned between the front end 
portions of the lateral side plates 1 1 a in such a manner 
as to be rotatable therearound. Both ends of this rota- 
tion shaft outwardly project from the side plates 11a. 
The fixed blade cover 15 is constituted by integrally 
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forming a cover portion 60, which actually covers the 
fixed blade 14 and has a nearly L-like section, and side 
plates 61a and 61b, which extend vertically downwardly 
from the lateral end portions of the cover portion 60, 
with one another. The side plates 61 a and 61 b are sup- 5 
ported by both projecting end portions of the rotation 
shaft 1 7 in such a manner as to be able to relatively 
rotate in directions of arrows A and B of FIGS. 1 to 7. As 
is apparent from FIG. 5, a cover opening lever (cover 
opening means) 70 is disposed at the right side of the w 
fixed blade cover 15. This cover opening lever 70 has a 
base end portion integrally engaged with the right-hand 
projecting end portion of the rotation shaft 17, and is 
enabled to turn in the directions of the arrows A and B. 
In the case of the cover opening lever 70, the direction 15 
of the arrow A is a direction in which the cover retreats, 
while the direction of the arrow B is a direction in which 
the cover is closed. A pin 62, which is adapted to 
engage with the cover opening lever 70 when the cover 
opening lever 70 is depressed and turned in the direc- 2 o 
tion of the arrow A, is formed on the right-hand side 
plate 61b of the fixed blade cover 15 in such a wanner 
as to outwardly project therefrom. 
[0029] As illustrated in FIG. 2, an almost cross-like 
unlocking lever 80 is placed outside the left-hand side 25 
plate 61a of the fixed blade cover 15. This unlocking 
lever 80 is engaged with the left-hand projecting end 
portion of the rotation shaft 17 in such a way as to be 
integrally rotated with the rotation shaft 17. An out- 
wardly projecting pin 63 is formed on a lower portion of 30 
the left-hand side plate 61a of the fixed blade cover 15. 
A lower convex portion 81, which engages with the pin 
63when turned in the direction of the arrow A, is formed 
on the unlocking lever 80. 

[0030] The fixed blade cover 15, the cover opening 35 
lever 70, and the unlocking lever 80 are enabled to 
rotate around the rotation shaft 17 in the directions of 
the arrows A and B in FIGS. 1 to 8. However, the fixed 
blade cover 15 can perform a relative turn with respect 
to the rotation shaft 17. The cover opening lever 70 and 40 
the unlocking lever 80 rotate together with the rotation 
shaft 17. That is, when the cover opening lever 70 is 
turned, the unlocking lever 80 is also turned together 
therewith. 

[0031] As illustrated in FIGS. 1 and 2, an inwardly 45 
projecting stopper pin 64 is formed on the bottom por- 
tion of each of the side plates 61a and 61b of the fixed 
blade cover 15. Each of stopper pins 64 engages with a 
torsion spring 90 constituted by a helical torsion spring 
that is fitted into the concave portion 18 of the lateral 50 
side plates 1 1 a of the frame 1 1 . This torsion spring 90 
pushes the fixed blade cover 15 so that this cover is 
turned in the direction of the arrow B at all times. When 
each of the stopper pins 64 engages with the front end 
part of the concave portion 1 8, the turn of the cover 1 5 55 
in the direction of the arrow B is restricted. 
[0032] Locking levers 65 and 66 are attached to the 
upper portions of the side plates 61a and 61b of the 



782 A2 10 

fixed blade cover 15 through the shafts65A and 66A in 
such a manner as to be able to turn in the directions of 
the arrows A and B shown in FIGS. 1 to 8. As illustrated 
in FIG. 2, a torsion coil spring 91 attached to the shaft 
65A pushes the left-hand locking lever 65 so that the 
locking lever 65 is turned in the direction of the arrow A 
at all times. The locking lever is adapted to stop at a 
position at which a claw 65a formed at the front portion 
of the locking lever 65 abuts against the upper convex 
portion 82 of the unlocking lever 80. On the other hand, 
as illustrated in FIG. 1, an extension spring 92 spanned 
between an arm 66a of the right-hand locking lever 66 
and the projecting end of the rotation shaft 17 pushes 
the lock lever 66 to be turned in the direction of the 
arrow A at all times. However, the lock lever 66 is 
stopped at a position at which the arm 66a abuts 
against the cover opening lever 70. This cover opening 
lever 70 is pushed by the extension spring 92 in the 
direction of the arrow B through the arm 66. Hooks 65b 
and 66b for restricting the turn of the fixed blade cover 
15 in the direction of the arrow A, which engages with 
the outwardly projecting pin 22 formed on the front end 
portion of the body cover 20 when the body cover 20 is 
closed, are formed on the rear portions of these locking 
levers 65 and 66. 

[0033] As illustrated in PIG. 1, a return lever 71, 
which engages with and integrally rotates together with 
the cover opening lever 70 when the cover opening 
lever 70 is turned in the direction of the arrow A by a cer- 
tain amount, is attached to the rotation shaft 17. This 
return lever 71 is pushed by an extension spring 93 at all 
times in such a manner as to rotate in the direction of 
the arrow B, and stopped at a position at which this lever 
abuts against the pin 19 provided on the right-hand side 
plate 1 1 a of the frame 1 1 . 

[0034] As shown in FIG. 2, a stopper 85, which 
restricts the turn of the fixed blade cover 1 5 in the direc- 
tion of the arrow A when the body cover 20 is opened, is 
provided on the left-hand side plate 1 1 a of the frame 1 1 . 
This stopper 85 is nearly L-shaped, and configured by 
projecting a stopper piece 87, which is perpendicular to 
a base portion 86 and extends forwardly, from the base 
portion 86, which slightly bends forwardly and extends 
upwardly or downwardly. This stopper 85 is supported 
by the side plate 1 1 a by being pushed by two guide pins 
88 engaged with the base portion 86 in such a way as to 
be able to slide in the directions of the arrows C and D, 
and by being pressed at all times in the direction of the 
arrow C by a compression spring 94 fitted into the side 
plate 11a. 

[0035] As illustrated in FIG. 8, when the body cover 
20 is opened, the end portion of the stopper piece 87 
engages with the rear side of the convex portion 67 
formed on the left-hand side plate 61 a of the fixed blade 
cover 15, so that the stopper 85 restricts the turn of the 
fixed blade 1 5 in the direction of the arrow A. Further, as 
illustrated in FIG. 2, when the body cover 20 is closed, 
the top part of the base portion 86 abuts against the left- 
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hand side plate 1 1 a. Thus, the stopper 85 is depressed 
against the force of the compression spring 94. Thus, 
the engagement of the stopper piece 87 with the convex 
portion 67 of the fixed blade cover 15 is disengaged. 
[0036] Next, an operation of opening the closed s 
body cover 20 is described hereinbelow. 
[0037] As illustrated in FIGS, land 2, in a state in 
which the body cover 20 is closed, the upward turn of 
the body cover 20 is restrained by engaging the book 21 
with the hook 1 6 at the side of the fixed blade cover 1 5. w 
Thus, the closed state of the body cover 20 is main- 
tained. The fixed blade cover 15 is caused by the elastic 
repulsion force of the torsion spring 90 to abut against 
the body cover 20 by applying a certain pressure 
thereto, so that the turn of the cover 1 5 in the direction 15 
of the arrow B is restricted. The position of this cover is 
a little closer to the front of the printer body 20 than the 
position at which the pin 64 engages with the front end 
part of the concave portion 1 8 and is closest to the body 
cover 20. Further, the hook 65b of the left-hand locking 20 
lever 65 and the hook 66b of the right-hand locking lever 
66 engage with the pins 22 of the body cover 20. Thus, 
the fixed blade cover 15 is restrained from turning in the 
direction of the arrow A, in which this cover goes away 
from the body cover 20. That is, the fixed blade cover 1 5 25 
is locked at the position in a state in which the body 
cover 20 is closed. This locking of the cover 15 is 
achieved by the body cover 20 and the locking levers 65 
and 66. In this embodiment, the locking mechanism for 
locking the fixed blade cover 15 at the position, which is 30 
opposite to the body cover 20, is composed of the body 
cover 20 and the locking levers 65 and 66. When the 
body cover 20 is closed, the movable blade 42 faces the 
fixed blade 1 4 across the paper conveying path. Moreo- 
ver, the guide pieces 42c provided at both end portions 35 
thereof get on the fixed blade 14. 
[0038] To open the body cover 20, the cover open- 
ing lever 70 is depressed and turned in the direction of 
the arrow A. As illustrated in FIG. 3, when the cover 
opening lever 70 is depressed by an amount corre- 40 
sponding to one step, the right-hand locking lever 66 is 
turned in the direction of the arrow B by the cover open- 
ing lever 70 through the arm 66a. Thus, the engage- 
ment of the hook 66b with the pin 22 of the body cover 
20 is disengaged. On the other hand, as illustrated in 45 
FIG. 4, when the cover opening lever 70 is depressed by 
an amount corresponding to one step, the unlocking 
lever 80 turns in the direction of the arrow A together 
with the rotation shaft 17. Then, the upper convex por- 
tion 82 pushes the claw 65a, so that the left-hand lock- so 
ing lever 65 is turned in the direction of the arrow B. 
Simultaneously, the hook 65b of the locking lever 65 is 
disengaged from the pin 22. This enables the fixed 
blade cover 1 5 to turn in the direction of the arrow A. 
[0039] When the cover opening lever 70 is 55 
depressed still more against the elastic force of the tor- 
sion spring 90, the cover opening lever 70 engages with 
the pin 62 of the fixed glade cover 15, as illustrated in 



PIG. 5. On the other hand, as illustrated in FIG. 6, the 
lower convex portion 81 of the unlocking lever 80 
engages with the pin 63 of the fixed blade cover 15. 
Thus, the fixed blade cover 15 turns in the direction of 
the arrow A by being simultaneously depressed. Half- 
way through this turn, the hook 16 of the fixed blade 
cover 15 is disengaged from the hook 21 of the body 
cover 20. Thus, the body cover 20 can be opened. 
When the engagement between the hooks 16 and 21 is 
disengaged, the body cover 20 is lifted by the stopper 
85 by the elastic repulsion force of the compression 
spring 94, which pushes the stopper 85. An opening 
operation is assisted in this manner. 
[0040] When the body cover 20 is opened, the 
cover opening lever 70 is released. Then, as illustrated 
in FIG. 7, the cover opening lever 70 is returned to the 
home position thereof by the extension spring 93. More- 
over, the fixed blade cover 1 5 is turned to the side of the 
body cover 20 until the pin 64 is placed at the front end 
of the concave portion 18. Then, the fixed blade cover 
15 stops. At this position, the cover portion 60 of the 
fixed blade cover 15 covers over the fixed blade 14. In a 
state in which the fixed blade cover 15 covers the fixed 
blade in this way, as illustrated in FIG. 8, the stopper 
piece 87 of the stopper 85 engages with the convex por- 
tion 67 of the left-hand side plate 61 a, so that the turn of 
the fixed blade cover 1 5 in the direction of the arrow A is 
restricted. Furthermore, the engagement of the stopper 
pin 64 with the front end of the concave portion 18 
restricts the turn of the fixed blade cover 15 in the direc- 
tion of the arrow B. That is, the fixed blade cover 15 is 
locked in a state in which the body cover 20 is opened 
and in which the cover 15 covers the fixed blade 14. In 
this embodiment, the locking mechanism for locking the 
fixed blade cover 15 at the position, at which the fixed 
blade is covered, is composed of the stopper pin 64 and 
the stopper 85. 

[0041] The body cover 20 is opened in the afore- 
mentioned manner when new paper is accommodated 
in the paper accommodating portion 1 2, or when printer 
maintenance is performed. Upon completion of such 
operations, the body cover 20 is closed again. Halfway 
through the closing of the body cover 20, the fixed blade 
cover 15 is once retreated in the direction of the arrow A 
by being pressed by the hook 21 of the body cover 20. 
Thereafter, the fixed blade cover 1 5 is turned to the side 
of the body cover 20 by the elastic repulsion force of the 
torsion spring 90. Thus, the hooks 16 and 21 engage 
with each other. The printer returns to the closed state 
illustrated in FIGS. 1 and 2. 

B. Fundamental Operation of Printer 

[0042] Next, the fundamental operation of the 
printer is described hereinbelow. 
[0043] First, the body cover 20 is opened. Then, a 
leading end portion of the paper S is drawn out of a 
paper exit between the printer body 10 and the body 
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cover 20. Subsequently, the body cover 20 is closed and 
put into a set state. When a printing instruction is sup- 
plied from a host system to the printer control portion, 
data is printed on the paper S by the thermal head 13. 
The printing is performed according to print data by 
repeating a 1 -line printing operation and an operation of 
feeding paper of 1 line by the platen roller. Upon com- 
pletion of printing a predetermined amount of data, the 
platen roller feeds the printed paper 5, which is then 
ejected from the paper exit. Subsequently, the movable- 
blade drive motor 51 is activated, so that the movable 
blade 42 performs one reciprocating motion. During this 
reciprocating motion, the paper S is cut. A single recip- 
rocating motion of the movable blade 42 is caused by 
one revolution of the worm wheel 52. When the home 
position sensor 45 is turned on and then turned off, it is 
determined that the movable blade 42 has performed 
one reciprocating motion. Then, the movable-blade 
drive motor 51 is stopped. 

C. Paper Jam Clearance 

[0044] In the ease that a paper jam, by which the 
paper S is put between both the fixed blade 14 and the 
movable blade 42, occurs when the paper S is cut (or 
when the movable blade 42 moves toward or back from 
the fixed blade 14), the paper jam can be cleared by 
opening the body cover 20 having the movable blade 
42. That is, the movable blade 42 is superposed on the 
fixed blade 14 when moved toward the fixed blade. This 
prevents the movable blade 42 from abutting against the 
fixed blade 14 when the body cover 20 is opened, and 
from hindering an opening operation of the body cover 
20. Consequently, a paper jam clearing operation can 
quickly be performed by opening the body cover 20 and 
removing a jammed part of the paper S. Incidentally, 
when a paper jam occurs, the movable blade' 42 is 
locked and put into a state in which the movable blade 
42 does not return to a home position. However, when 
the body cover 20 is opened, the printer control portion 
determines that the body cover 20 is opened and that 
the movable blade 42 is not returned to the home posi- 
tion. Then, the movable-blade drive motor 51 is acti- 
vated, so that the movable blade 42 is returned to the 
home position. 

[0045] Further, the paper S having passed through 
the cutting portion is not under tension but is in a free 
state. In contrast, the paper S placed on a portion at the 
downstream side of the cutting portion is undfir tension 
when the paper S is cut. Incidentally, in this embodi- 
ment, the paper S is fixed under tension at the side of 
the fixed blade 1 4 by superposing the movable blade 42 
on the downstream -side portion of the fixed blade 14. 
Conversely, the paper is in a free state at the side of the 
movable blade 42. Thus, the paper is cut well. Conse- 
quently, there is no fear that a cut-sheet is damaged. In 
contrast with this embodiment, in the case of employing 
the configuration in which the movable blade 42 is 



superposed on the upstream-side portion of the fixed 
blade 14, the paper S held under tension may interfere 
with the movable blade 42. Further, the paper S on a 
portion at the side of the fixed blade 14 may be inse- 

5 curely fixed thereto. Thus, the movement of the movable 
blade 42 may cause the paper S, which is placed at the 
side of the fixed blade 14, to move. Consequently, the 
cutter mechanism employing this configuration is rela- 
tively inferior in the degree how well it Cuts the paper. 

10 Moreover, the movable blade 42 may damage and 
streak the paper S. 

D. Operation of Fixed Blade Cover 

15 [0046] In this embodiment, when the body cover 20 
is in an opened state, the fixed blade cover 15 covers 
over the fixed blade 1 4. Further, the position of the fixed- 
blade cover 15 is locked as above described. This pre- 
vents the fixed blade 1 4 from being touched in a state in 

20 which the body cover 20 is opened. This is an effective 
safety measure, because the fixed blade cover 15 does 
not move and thus safety is assured, especially, even in 
the case that a user's hand touches the fixed blade 
cover 15 when the paper S is accommodated in the 

25 paper accommodating portion 1 2. Moreover, even when 
the body cover 20 is in a closed state, the fixed blade 
cover 15 is locked. This prevents an occurrence of the 
problem that the body cover 20 accidentally opens to 
thereby cause a malfunction of the printer. 

30 [0047] Further, this embodiment is adapted so that 
when the cover opening lever 70 is depressed, the fixed 
blade cover 15 operates together therewith and retreats 
the rotating end portion of the body cover 20. Thus, the 
body cover 20 can smoothly be opened by performing a 

35 single operation. 

[0048] As described above, according to the 
present invention, the printer is adapted so that the 
movable blade is superposed on the fixed blade when 
moved toward the fixed blade. Thus, the body cover can 

40 be opened without being damaged by the fixed blade. 
Consequently, the printer has advantageous effects in 
that a user can quickly perform an operation of opening 
the body cover and clearing a paper jam, and that paper 
can be cut well. 

45 [0049] In a printer, a body cover is reclosably 
attached to a printer body 10. A fixed blade 14 and a 
movable blade 42 are attached to the printer body 10 
and the body cover 20, respectively. The movable blade 
42 is superposed on the fixed blade 14 when moved 
so toward the fixed blade. Thus, a paper jam can quickly be 
cleared. Moreover, paper can be cut well. 



Claims 

55 1 . A printer comprising: 



a printer body having a paper accommodating 
portion, a paper conveying path, and a printing 
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mechanism for printing data on paper con- 
veyed on said paper conveying path; 
a body cover rotatably and disengageably 
attached to said printer body in such a manner 
as to close said paper accommodating portion; 5 
and 

a paper cutter mechanism for cutting paper on 

said paper conveying path at a downstream 

side of said printing mechanism; 

wherein said paper cutter mechanism com- w 

prises: 

a fixed blade provided in said printer body; 
a movable blade provided on said body cover 
so as to face said fixed blade across said paper 
conveying path when said body cover is closed, 15 
and to be able to perform reciprocating motions 
with respect to said fixed blade, and to cut 
paper in cooperation with said fixed blade by 
being superposed on said fixed blade when 
moved toward said fixed blade; and 20 
drive means for causing said movable blade to 
perform reciprocating motions; and 
wherein, when said movable blade is super- 
posed on said fixed blade, said movable blade 
is positioned more downstream than said fixed 25 
blade on the paper conveying path and in a 
position not to interfere with said fixed blade 
when the body cover is opened. 



2. The printer according to claim 1 , further comprising 30 
a fixed-blade cover provided in said printer body so 

as to face a rotating end portion of said body cover, 
when the cover is closed, and to cover said fixed 
blade when said body cover is opened; 
wherein said fixed blade cover is enabled to retreat 35 
from said rotating end portion of said body cover in 
such a way as to allow an disengaging motion of 
said body cover with respect to said printer body. 

3. The printer according to claim 2 further comprising 40 
a locking mechanism for locking said fixed-blade 
cover at a position, at which said fixed-blade cover 
covers said fixed blade, and at a predetermined 
position that is opposite to said rotating end portion 

of said body cover. 45 



4. The printer according to claim 2 or 3, further com- 
prising cover opening means provided in said 
printer body for enabling said body cover to open by 
canceling an engaged state where said body cover 50 
engages with said printer body; 
wherein when said cover opening means is oper- 
ated, said fixed blade cover operates together 
therewith and retreats from said rotating end por- 
tion of said body cover. 55 
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Printer 



(57) In a printer, a body cover is reclosably attached 
to a printer body 10. A fixed blade 14 and a movable 
blade 42 are attached to the printer body 10 and the 
body cover 20, respectively. The movable blade 42 is 



superposed on the fixed blade 1 4 when moved toward 
the fixed blade. Thus, a paper jam can quickly be 
cleared. Moreover, paper can be cut well. 
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